Introduction
============

Health consequences from osteoporotic fractures in women include disability and increased mortality. As a result vertebral fractures have a negative impact on the quality of life and their presence is linked with cardiopulmonary morbidities, depression and death.[@b1-ijgm-3-167]--[@b6-ijgm-3-167]

The most important target is to prevent these fractures, but if a fracture exists the focus shifts to rehabilitation and prevention of the next fracture. Lindsay et al confirmed that women who develop a vertebral fracture are at substantial risk for additional fracture within the next year.[@b7-ijgm-3-167]

Musculoskeletal pain, common in patients with osteoporotic vertebral fractures, is one of the most frequent symptoms for which medical assistance is sought. Osteoporosis represents one of the main causes of back pain in postmenopausal women.[@b8-ijgm-3-167] Although, in the same population, nonosteoporotic vertebral deformities are seen as often as osteoporotic ones, and they are also a main cause of back pain. In women up to 60 years back pain was found to be mostly due to degenerative disorders of the spine.[@b9-ijgm-3-167]

Clinical or subclinical vertebral fractures are a common cause of back pain. Vertebral fractures cause acute pain in the back in the acute phase of the fracture and chronic pain resulting from the associated skeletal deformity, joint incongruity, and tension on muscles and tendons,[@b10-ijgm-3-167] leading to disability. It is surprising that most of these patients do not receive an antiosteoporotic treatment.[@b11-ijgm-3-167]

Targeted osteoporotic drug treatment
====================================

Pharmacologic treatment should be prescribed for those who have sustained vertebral fractures.[@b11-ijgm-3-167] In fact in a retrospective study only 15% of medical records indicated that fracture patients had been prescribed antiosteoporotic medications within one year after discharge from hospital.[@b12-ijgm-3-167],[@b13-ijgm-3-167]

The therapeutic effect of bisphosphonates on back pain has rarely been reported on in patients with vertebral fractures.[@b14-ijgm-3-167] Nevitt et al have reported the efficacy of long-term treatment with alendronate in elderly osteoporotic patients for reducing the burden of activity limitation and bed disability caused by back pain.[@b14-ijgm-3-167],[@b15-ijgm-3-167] A valuable drug in the rehabilitation process of elderly patients suffering from back pain due to osteoporotic vertebral collapse seems to be intravenous pamidronate.[@b14-ijgm-3-167],[@b16-ijgm-3-167]

Armingeat et al in their controlled trial of intravenous pamidronate comparing placebo for pain relief in recent osteoporotic vertebral compression fractures found a rapid, marked, and sustained analgesic effect of pamidronate for reducing acute back pain due to recent osteoporotic vertebral fracture, without any significant safety concerns.[@b17-ijgm-3-167]

In a review article Ulivieri stated that treating patients with antiresorptive and anabolic agents reduces the risk of new or worsening back pain, particularly with teriparatide therapy.[@b18-ijgm-3-167] In line with this paper Nevitt et al in a meta-analysis, concluded that teriparatide had a reduced risk of new or worsening back pain compared to patients randomized to placebo, hormone replacement therapy, or alendronate.[@b19-ijgm-3-167] In a retrospective analysis, Lindsay et al reported that the presence of one or more vertebral fractures resulted in a five-fold increase in risk for sustaining a subsequent vertebral fracture.[@b20-ijgm-3-167] Therapeutic options can reduce the number of new vertebral compression fractures by 40%--60% within the first year in individuals with a fracture.[@b21-ijgm-3-167]

Calcium, vitamin D, and vitamin D analogues[@b21-ijgm-3-167]
============================================================

Pooled data comparing vitamin D alone with placebo or no treatment showed no statistically significant effect on vertebral fracture or deformity.[@b22-ijgm-3-167] Vitamin D (including 25-hydroxy vitamin D) with calcium was no more effective than calcium alone on vertebral fracture. Evidence has shown that vitamin D alone was less effective than calcium for the prevention of vertebral fracture or deformity. There was no evidence of a statistically significant preventive effect on clinical vertebral fractures from the administration of vitamin D and calcium and vitamin D plus calcium versus placebo or no treatment. In participants with osteoporosis no statistically significant effect of alfacalcidol (1-alpha-hydroxy vitamin D3) compared with vitamin D and calcium on people with new vertebral deformities was found. Calcitriol (1,25 dihydroxy vitamin D3), and additional supplementation with calcitriol in people with osteoporosis who were already taking calcium had no statistically significant effect on new vertebral deformity. No statistically significant effect on the number of people developing new vertebral deformities receiving calcitriol plus vitamin D and calcium versus vitamin D and calcium was found. Overall, there was no statistically significant effect on the incidence of vertebral deformities with calcitriol versus calcium. When calcitriol was compared with vitamin D in people with pre-existing osteoporosis no statistically significant effect was seen for vertebral deformities.

Other interventions
===================

Back pain in the majority of these patients is treated with prolonged bed-rest, local and systemic analgesia, and bracing.[@b23-ijgm-3-167] Thereby, the incidence of a vertebral fracture should be followed by a limited period of bed rest, to avoid the hazards of deconditioning, accelerated bone loss, deep venous thrombosis, pneumonia, decubitus ulcers, disorientation, and depression.[@b24-ijgm-3-167],[@b25-ijgm-3-167]

The extension of bed-rest in these patients results in increase of bone loss (identified by increase of hydroxyproline excretion) and muscle weakness and joint stiffness. Another interesting aspect is that most osteoporotic vertebral fractures happen in high bone turnover patients, and in these patients postfracture immobilization is an additional risk factor of increased bone loss.[@b26-ijgm-3-167] Nasal salmon calcitonin in a daily dose of 200 IU has an equivalent analgesic effect to 100 IU of injectable salmon calcitonin.[@b21-ijgm-3-167],[@b27-ijgm-3-167],[@b28-ijgm-3-167] The analgesic efficacy of nasal calcitonin was tested in 32 men and 68 postmenopausal women with a mean age of 76 and 71 years respectively, who, within the previous 5 days, had sustained a nontraumatic vertebral fracture which had been confirmed radiographically and clinically.[@b13-ijgm-3-167] The patients were hospitalized for a period of 28 days and were randomly assigned to receive either 200 IU of nasal salmon calcitonin or a matching nasal placebo spray. In addition patients were permitted to take paracetamol as a rescue analgesic up to 6 tablets of 500 mg daily. Treatment was initiated after baseline measurements on day 0. Pain evaluation was performed daily using a 10-degree visual analog scale (VAS) (0 = no pain, 10 = agonizing pain). Pain was tested during different locomotor functions eg, bed rest, sitting, standing, and walking. In our experience if a patient records a pain above 7 (in the VAS scale) he is not capable of attempting the recommended locomotor function. In turn, a rating of pain less than 7 suggests that the patient does not require nursing and bed rest and that he is able to begin physiotherapy. After the completion of 28 days of follow-up it was found that pain was reduced dramatically in the group receiving calcitonin (*P* \< 0.001). The analgesic effect of nasal calcitonin was negatively associated with the number of paracetamol tablets consumed. The VAS pain rating showed that most patients gradually gained full mobility after the first week of calcitonin treatment. The number of patients who remained bedridden was significantly higher in the placebo group at all time points than in the calcitonin group.[@b13-ijgm-3-167]

Spinal compression fracture and pain can produce an imbalance between the use of back extensors (the major trunk supportive muscles) and flexors. To decrease painful contractions of the erector spinae muscles, one needs to decrease the load over the anterior aspect of the spinal column and vertebral bodies.

Bracing is used in acute nonsurgical management, whereas spinal orthoses relieve the pain and promote the healing process by stabilizing the spine. It should be noted that the latter reduces the load applied on the anterior column and vertebral body by restraining any attempt of forward flexion. Even though there is a lack of specific studies comparing various types of orthoses, it is widely accepted that all spine orthoses, whether made of cloth, metal, or plastic, and whether rigid or flexible, use a three-point pressure system.[@b24-ijgm-3-167],[@b25-ijgm-3-167]

The most broadly used types of spinal orthoses in Greece[@b24-ijgm-3-167] are: a) the TLSO type that provides support to the thoracolumbosacral spine by making it adopt an anatomically correct position (Knight-Taylor, Jewett, CASH, or Cruciform Anterior Sternal, Boston, MA), b) the posture training support (PTS) type, which is a device that has shoulder straps joining above the waist at the back, where a pouch holds small weights,[@b29-ijgm-3-167] c) Spinomed^®^, the new 'bracing' philosophy, based on biofeedback theory[@b30-ijgm-3-167] and d) Osteomed^®^, which is based upon the gate control theory of pain.[@b31-ijgm-3-167],[@b32-ijgm-3-167]

Kaplan et al pointed out that orthotic devices impose a risk of reduction in muscular strength. Their controlled pilot study with a 4-week observation period demonstrated that the strength of the back extensors was reduced to below the initial value in 40% of female patients wearing a stable orthotic device.[@b33-ijgm-3-167] On the contrary we published recently preliminary results of women with established osteoporosis and/or an angle of kyphosis more than 55 degrees wearing Spinomed orthosis for at least 2 hours/day for 6 months showing that Spinomed significantly decreased back pain (*P* = 0.001) (evaluation was performed using visual analog scale at the beginning and 6 months follow-up of the examination) and increased personal isometric trunk muscle strength, ([Table 1](#t1-ijgm-3-167){ref-type="table"} and [Figure 1](#f1-ijgm-3-167){ref-type="fig"}).[@b34-ijgm-3-167]

Pfeifer et al also reported the effectiveness of Spinomed for stabilizing osteoporotic vertebral fractures. In their study the use of Spinomed was associated with a significant increase in trunk muscle strength, most likely because of increased muscular activity while wearing the orthosis.[@b30-ijgm-3-167]

A program of physical therapy is necessary and helps prevent deformity by strengthening antigravity muscles and promoting postural retraining. Breathing exercises promote thoracic expansion and improve the heavily degraded pulmonary function found in patients with spinal osteoporotic fractures.[@b35-ijgm-3-167] Instruction on the proper method of lifting things, as well as how to use a walker or a cane properly, could be beneficial and thus is strongly recommended.[@b24-ijgm-3-167],[@b35-ijgm-3-167] Patients with fractures could subject themselves to low-intensity exercise and gentle strengthening programs (eg, Tai Chi and hydrotherapy) and are strongly recommended to avoid high impact exercise or movements, so that they avoid suffering new vertebral fractures.[@b29-ijgm-3-167] Forward bending of the spine or flexion exercises, especially in combination with twisting, should be avoided.[@b24-ijgm-3-167],[@b29-ijgm-3-167] According to Bassey, this includes several old favorite exercises which are now considered outdated, namely straight-leg toe touches and sit ups (or crunches) for strengthening the abdominal muscles.[@b36-ijgm-3-167] Sinaki and Mikkelsen reported that the latter are associated with a dramatically increased rate of vertebral fracture in osteoporotic women (89% compared to 16% of those who did extension exercises).[@b37-ijgm-3-167] As the acute fracture pain subsides, a walking program can begin with gentle strengthening exercises focusing on spinal extensor muscles.[@b38-ijgm-3-167] A carefully supervised rehabilitation program should be started after 3 to 4 months, to strengthen the spinal extensor and abdominal muscles more aggressively.[@b24-ijgm-3-167],[@b39-ijgm-3-167]

Vertebroplasty and kyphoplasty
==============================

These procedures are different in several aspects. Vertebroplasty mainly involves the application of polymethylmethacrylate (PMMA) to the fracture. This procedure is considered to be very successful in the stabilization of fractured osteoporotic vertebral body and in pain relief.[@b40-ijgm-3-167] A possible alternative is to inject calcium phosphate cement into a vertebral fracture, while in kyphoplasty a balloon is inserted to create space in the fractured vertebra, to restore its height and shape, before the balloch it is removed and the cement is delivered to the resulting space. Percutaneous vertebroplasty obtains early pain relief and improves the integrity of the osteoporotic vertebral body.[@b41-ijgm-3-167] On the other hand the mini-surgical intervention may cause serious complications to patients with recent fractures, such as paraplegia,[@b42-ijgm-3-167] and the occurrence of a new vertebral body fracture, and possible cardiopulmonary events.[@b43-ijgm-3-167] Two studies in 2009 concerning the efficacy of vertebroplasty may signal a different approach for this procedure.[@b44-ijgm-3-167],[@b45-ijgm-3-167] In the first study[@b44-ijgm-3-167] 78 patients with one or two painful osteoporotic vertebral fractures were randomized in a multicenter, double-blind, placebo-controlled trial (vertebroplasty vs a sham procedure). The authors found no significant advantage for vertebroplasty at any time point during follow-up between groups with respect to pain at night and at rest, physical functioning, quality of life, and perceived improvement. Another study in 131 patients, with one to three painful osteoporotic vertebral fractures, randomized either in vertebroplasty or a sham procedure found similar results.[@b45-ijgm-3-167] The authors noted a trend toward a higher rate of clinically meaningful improvement in pain in the vertebroplasty group but improved disability and pain scores were noted immediately following both procedures.

On the other hand a randomized controlled trial (Fracture Reduction Evaluation \[FREE\] trial) which took place at 21 sites in eight countries and included 149 patients assigned to balloon kyphoplasty showed that in patients with acute, painful, vertebral fractures, balloon kyphoplasty improved quality of life, function, mobility, and pain more rapidly than did nonsurgical management, with significant differences in improvement between the groups at 1 month.[@b46-ijgm-3-167]

**Disclosure**

No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article.

![Schematic presentation of values in personal isometric force in Newton (N): Force (F)/Weight (W) in abdominals and extensor muscles (F/W abdominals and F/W ext, respectively), after 6 months wearing Spinomed orthosis (F: force in Newton, W: weight in Kg).](ijgm-3-167f1){#f1-ijgm-3-167}

###### 

Differences in values of visual analog scale (VAS) and personal isometric force: force (F)/weight (W) in abdominals and extensors muscles (F/W abdominals and F/W extensors, respectively), after 6 months wearing Spinomed orthosis. (F: force in Newton, W: weight in Kg) measured with ISO-RACK device (Digimax, MechaTronic, Germany)

  **Patients in the beginning of the study (1) vs patients wearing Spinomed for 6 months (2)**                                 
  ---------------------------------------------------------------------------------------------- -------------- -------------- -------
  **VAS** (difference VAS 1 -- VAS 2)                                                            65 ± 16.5      41 ±17         0.001
  **F/W abdominals** (difference F/Wabd 1 -- F/Wabd 2) (N)                                       131.1 ± 53.7   197.8 ± 82.7   0.005
  **F/W extensors** (difference F/W ext 1 -- F/W ext 2) (N)                                      197.6 ± 48     246.3 ± 59.5   0.003
